Comparative charge-based separation study with various capillary electrophoresis (CE) modes and cation exchange chromatography (CEX) for the analysis of monoclonal antibodies.
Charge heterogeneity is an important critical quality attribute for the analysis of monoclonal antibodies (mAbs). For this, (imaged) capillary isoelectric focusing ((i)cIEF), ion exchange chromatography (IEC) and, recently, capillary zone electrophoresis (CZE) are the predominantly used techniques. In order to investigate which one is most suitable to answer a specific analytical question, here, the four aforementioned separation techniques were systematically evaluated using NISTmAb and Infliximab as test molecules. The performance parameters (precision, separation efficiency, linearity and sensitivity) were determined under comparable conditions. Moreover, important aspects for daily routine such as speed and ease of use were considered. Each technique has its own pros and cons. The (i)cIEF methodology is distinguished by its excellent separation efficiency. In addition, the native fluorescence mode in icIEF is a good tool to analyze small sample amounts (LOQ: 2.8 mg/l for Infliximab). Nevertheless, high performance liquid chromatography (HPLC) still has superior precision. CZE, and also micellar electrokinetic chromatography (MEKC), have emerged as further interesting alternatives. For all techniques, variations connected to the sample preparation strongly influence precision. Looking at the relative standard deviation (RSD) values of the relative peak areas, all techniques provide acceptable performance (RSD: 0.6-1.6%).